Regulation of cell cycle progression by FOXO3 through its binding partner DNA replication factor Cdt1 by 张毅汝
学校编码：10384 
学号：21720090153584
         
博  士  学  位  论  文
         
FOXO3 转录因子通过与 Cdt1蛋白相互作用调控细
胞周期进展
         
Regulation of cell cycle progression by
FOXO3 through its binding partner DNA
replication factor Cdt1
         
张毅汝
         
指导教师：尤涵    
         
专业名称：细胞生物学     
         














         





         
         
另外，该学位论文为(                  )课题(组)的研究成果
，获得(                    )课题(组)经费或实验室的资助，在(
          )实验室完成。(请在以上括号内填写课题或课题组负责人或
实验室名称，未有此项声明内容的，可以不作特别声明。)
         
         
         
声明人(签名)：
         
         














         







         
         
本学位论文属于：
         
         
(     )1.经厦门大学保密委员会审查核定的保密学位论文，于
年 月 日解密，解密后适用上述授权。
         
         
(     )2.不保密，适用上述授权。
         





         
         
         
声明人(签名)：
         
         














         







































         
         
 
To ensure genome stability, DNA must be replicated once and only once during
each cell cycle. Replication licensing begins by the formation of the pre-replication
complex (Pre-RC) at multiple potential origins of replication. As one of the major
components of Pre-RC, Cdt1 is tightly regulated to make sure that cells do not
rereplicate their DNA. Multiple regulatory mechanisms operate to ensure
degradation of Cdt1 in S phase. First, Geminin negatively regulates Cdt1 function
by prevention of the association of Cdt1 with MCM2–7 via steric hindrance.
Second, Cdt1 is targeted for proteolysis by three distinct ubiquitin E3 ligases, the
SCF-Skp2 complex, the DDB1-Cul4 complex and the APC/C-Cdh1 complex.
However, in G2 and M phases, Geminin positively regulates Cdt1 by preventing
its ubiquitylation, perhaps by prevention of its interaction with an E3 ligase. Even
so, little is known about the positive regulators of Cdt1 under physiological
conditions. Here we identify FOXO3 as a binding partner of Cdt1. FOXO3 forms a
protein complex with Cdt1, which in turn blocks its interaction with DDB1 and
PCNA. Conversely, FOXO3 depletion facilitated the proteolysis of Cdt1 in
unperturbed cells. Intriguingly, FOXO3 de&#64257;ciency resulted in impaired S-
phase entry and reduced cell proliferation. We provide data that FOXO3
knockdown mimics Cdt1 down-regulation and affects G1/S transitions.
Endogenous Geminin levels were also decreased in our FOXO3-depleted cells,
but it is secondary to FOXO3-mediated Cdt1 destabilization. Our results
demonstrate a unique role of FOXO3 in binding to Cdt1 and maintaining its level
required for cell cycle progression.
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